Secondary metabolite biosynthesis in cultured cells of Catharanthus roseus (L.) G. Don immobilized by adhesion to glass fibres.
Suspension-cultured cells of Catharanthus roseus (L.) G. Don were immobilized on glass fibre mats and cultivated in shake flasks. The highly-aggregated immobilized cells exhibited a slower growth rate and accumulated reduced levels of tryptamine and indole alkaloids, represented by catharanthine and ajmalicine, in comparison to cells in suspension. The increased total protein synthesis in immobilized cells suggests a diversion of the primary metabolic flux toward protein biosynthetic pathways and away from other growth processes. In-vitro assays for the specific activity of tryptophan decarboxylase (TDC) and tryptophan synthase (TS) suggest that the decreased accumulation of tryptamine in immobilized cells was due to reduced tryptophan biosynthesis. The specific activity of TDC was similar in immobilized and suspension-cultured cells. However, the expression of TS activity in immobilized cells was reduced to less than 25% of the maximum level in suspension-cultured cells. The reduced availability of a free tryptophan pool in immobilized cells is consistent with the reduced TS activity. Reduced tryptamine accumulation, however, was not responsible for the decreased accumulation of indole alkaloids in immobilized cells. Indole alkaloid accumulation increased to a similar level in immobilized and suspension-cultured cells only after the addition of exogenous secologanin to the culture medium. The addition of tryptophan resulted in increased accumulation of tryptamine, but had no effect on indole alkaloid levels. Reduced biosynthesis of secologanin, the monoterpenoid precursor to indole alkaloids, in immobilized cells is suggested. Immobilization does not appear to alter the activity of indole alkaloid biosynthetic enzymes in our system beyond, and including, strictosidine synthase.